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CuQ920Xi3F>G. We discuss eclenca as if we understiar\d precisely 
what 18 14. The tsclue doesn’t SBQC. that Simple. Thur;e who 
bisbcrllrve the theory of evOIUtlonr for exampler haire pro* 
posed In its stead creetlonlsm. Is creatlOnism a science? CLF> 

aC”3IDr. Kuhn.c;LF> I don’t have a nice set of necessary and ~ilf= 
ficlrnt conditions for being a science. But With creation= 
1 smt there isn’t s research basl5. Ttft? aCtlVlt?SS ?nd OttJ@C= 
tives involved are not tnnse of r.~lrtr,g a succe551on cif in- 
ternally generated puzt1~4. In thcsa terms4 x !2iE)v 't‘ thlnr. 
creatlonlsm 1s a scle.~cid. 

I would say there’s a group hare that makes knwl= 
edge claims. They don't make than on the basis of the 
*ame sort of enterprise scientists ~15~. Tha% would not 
mean that sclentlsts are right and creatlonlsts are wrong, 
but It would make it absurd to suggest that the ttvi? enter= 
prlse5 are the same. 

CBF>G. Glirellj scierrc~ 1s deflnsd by its methOd __ the scien-= 
t1eic metrio -_ not bty irs content. .<I .F> 

iBF>Dr. Kuhn.CLF;, 1 don’t believe there 15 5Oii8?thiE4J 5pPCl Fi2‘; 

ble as scicntFfic method that is not pretty FUC~ Ir’Q.dt c.om= 
mon sense calis For 11-i almost and area. 

<BF=>Cr Lederberg. <IF:11 WOuI4 call crcatia~is.~ a theory af 
knowledge, because there 15 a pure tar;; in which Ptr; 

propositions can be stated that 1s undefeatable. That form 
¶s ttkat at scme point 111 time8 parnaps Just one mlcrosec= 
ond agoI the unlversc was created and that all thr? e\il= 
dents we have access to and all thz evidence we wl!P evcv 
have acceslj to may convince US that there was a long 
evolutionary tredltlol1 lead'lng to if. 

I View that a5 a lnqically undateataale proposltlon. for 
;ra;lvlng said it, whet do you do nert? Y>u night posit that 
f[JT a Varlec!j cf v@d%or~s, 5UCh as preal CtlilCJ what: tjOlJ’I1 

dJ 3COVhr ths nrxt time you put a spade lnr.0 the qrozJnd; 
‘Jou WiEh te Fljrsue your invest 1 qaflon of tile evlaei;L:r 
tre3tca one ~~!lc’T(i~e~c~i~d ago tn SE@ c:haf otiter klna of 
cnnslstenl; ftct:.ji e e,norqes. ‘f0 u the> en3 i;T b:ith PYT?: 
~l~~l$l tf:P 52mtr 6?;3t@r;)r-lS@ a5 the 55 leilCe5 p u r 5 u e 

*;EF>DT . Kuhn.C:..F:; II-I practice, hcwcver, rreat:on;sts Uld net 
develc;p tttc1.r vie!,?polnt lri that, way snd have not 
been tEW’$tcU tt do tho 50TtS of things LIlti\ th@lr ViCl.dpCinC 

that 5Clci;tiSts IkdVf2 Ilo;.c. 

a3F>U. i<h a ? ElhOiJt kht: ?lPtio? that scientific rn~-ttiod is 
largely colxi15n seni;e’?..; i-Y 

<BF::Ur I..taE~r’)erg. ‘“,r :- T-0 %R:e i!bt,;rct tnat hli+T’y Llf;fl? by W3’J ,?f’ 
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rciwttlfic demonstration Qollous 9ormrl procedw~s, it is 
pretty much common scrnsa. But it’s conaansanslcal 
once you look at; It. Scientists usa methods wff should 
r*cognite in our daily liv6~0~ but tnat we may not push to 
the ulblmate. For l x8mpler now Qeterr QO ~8 g0 t0 00r au= 
versarles’ positions and ask whether they are loglcatly de= 
e*at*ble? That metnod is commai: to sclentiftc inquiry. 

<BPxJr. Kuhn. CLF> You’re right. Science is more systematic. 
But its logical structure is vffry much the loglccsl structure 
of common sense. And &t’s in that sense that you’re not 
going to be able to dlstlngulsn a science from a non-scl= 
8nce on the basis of the method uscrf. 

<BF>Dr . Lederbsrg. <LF3 Th@re’s B relentlessnees, though, in 
science rarely found in. cverydey affairs. Indeed if 
w* did tlncl it, we’d call the person who operate8 In tnls watt 
compulsive. 

‘1. . y. 
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c 11 f',;,.)!]“ Y.K~F>Q. 1 a ~d;-ia' _ . . , exten‘t da you thin? that Sckence todcly fta5 
bC?f+Tt ooliticl2ed.V There ~64%~ f cr e,acnple. the triai ITI Salt 
Lake City where scientists disputed whether radloactlv:ty 
from atomic tests in thE- :~30’?5 caused SUbseqUent dlaec3se 
among V+;a:! c lti 2~17%. I t s * e hl< 5 that science asks people to 
believe In the reliatllit~ Of: results. Yet hare 1.9as conf~lCt.(fLF~3 

C:DF,Dr. Lelerberg. CLF- 5 Why do ygu call thst politlctzatlon? 
cW:B. Because radioactivity fS a poltflcally charged 

issue. CLFJ 
<BF:.,DT Kuhn. <LF>It certainly is sanething discavared and 

stcdled ty sclentlSts tnat ha5 gotten involvecl seeply wrtn 
quectIr,rls that are polltlcal. 3Ut I uovld iikc! to O;alk abcut 
this d5 5ometning that mvoives sclertlsts ultr( p~lstics, i-hot 
05 tthE ~ollticization a:- sctence. 

-I- h ~2 r r? are more area5 touay than in tr?e past tn which 
the prcrlvc:s of research are of ;*asf social consequencer 
t Is a t. !IB*;e political overtones. And tnta nakes differences. 
Ar,oTl3 them, it is creating a ne:d self-consciousness on 
the parti of sclentlsts. Pert 04 the problem is that the pub= 
llc nlsepprehendr the extent to cnicn expertis@ in the 
scientific aspects of8 Say., radxoactivtty enables Scientists 
to prodccca answers on all social CP political queStlonr; 
raised by the use of rasidioarti181ty. 

<BF:*Cr. Lederberg. CLf? In U(:ah, at least, a large part of tha 
controversy concern9 the anaunf of radioactivity re= 
leased and the nature OP h;?mdn erposure. Ttit? .7n5L)erz 
have d iilt to do with the racords thdo; Wel-Q k?Ft +3l?U the 
crealbl~l+~~ oe the lnSt1tutlOns 1nJolved. uf ccrurse, people’fj 
lnst~tuf~onal affiliatlcms are gsnng to have a lot to 80 with 
what they say they beliwe to bit the authenticity and ve= 
raclty of records of past events. 

CBF.720. Isn’t that polltics?C~JV 
<BF>Dr. Lederberg. CLR ExaC tly. But I don’t know if that’%! PO= 

lltlclrlng science. There 115 a pollfical Issue in which people 
are wearing a variety of hate, and the ones callscl ln to tQ!P 
tify are SeleCted becaupu, tnay are uklling to express polar= 
ire6 vlows onr w3y or the other. 

ClBFX. There :s dn interect ing conf 1 let here8 becausa poll= 
tic lans, lawmake’ts, are requlrsl to pass leplslatlon. <TH..?. <VI>. <LF> 

CBF,DT-. Ledarberg, O-F2 Yes: they wart one--armed bandits. 
CBF2Q. . C-W:>. .-‘,TH>. am they tur!l to sclenttsts for il substantive 

basis for their rulemakIng. Oftan, howevera Science isn’t 
developed rnaughr or doesn’t have the experimental l vl= 
dcnce to provld4 ouch a basis. tiov Should ScicntlSts deal 
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with lrpialrtore’ demandr?<Lf=3 
’ “CbP>Dr. Laderberg. CLEI The SclW?ti%ts fob is to tell them wnet 

tha health rl%kr mP(t~ thl) value Jodgncrnts belong to a 
nucn larger rpnsre. 7h8t's a somewhat na”##Ive theory of 
sep*rationI but I think tt*S bctqething ue ought to aspire 
to. 

<BF>Dr. Kuhn. <LF> I don’t disagree wifh anything you’ve said, 
but it doesn’t answer what, for Ccl 1s the crux Of the QU9S= 
tlon. 

There are policy decisions that nust be made to 
which sci~ntlflc findings are relevant, but for which the 
findings are not precise cnOug% or the theories are not de= 
velopcro enough to come out with onytnlng but the most 
broad-gauge ranges. Them ere polltlcal pres6uresB rhen, 
fcr scientists to give relotlvely precise answers that will 
be 09 come u9e to policqr43kare when It’s not always possl= 
ble to give precise answers. AI, a result, one gets terribly, 
tcarribly hung up. Then, toor hau the devil an8 manages to 
get appropriate sorts of; sclentlflc input -which seems 
absolutely essential _. Ororn a SC Zence that isn’t advanced 
enough to give the ~cjv+, of ansuers that ar? earlted, I: don’t 
hnow. 
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<uf92O><BF>Q. 4 central theme cp Dr. Kuhn’s boo 
great extent, non-rational factcrs causil scientist 
sist new Idem. Dr. LederbeTg# do nan-rational fat 
PZ+f?aL’ a role In genetlcs;YtP~ 

C-BF3Dr. Lederborg. cu=>There*s a ccn5ensus that 
played an impartant part. For e?a:lpIe, I wa6 quite star= 

! & 

tled Bt age 21 to have mzide a s~:rprfsif~~ discovery that in- 
voS\ied merging bacteriology and ger*etlcr,, That was con-= 
trary to the wisdom of the ti@)i?, i’hicn ~crltl that bac?;prta 
Could nat be C~G~SI?~ 6lnce they had n3 gen??tlCS. 

I’ve been pUZzllng abOUt that ever GlnCBI becauIje I 
QOlt the dlSCoV@ry 4hoUld have bce:1 made ZG years before I 
was born. 3ne can hardl!r glV@ a ratlana explanatlOn For 
the fact that lt had not even b-ren looked Fur. 

iBF>G. What popped the noticr, 03 crctsoing Sacteris into 
your head?<LF> 

<BF>Dr. Lederberg. Q.F-3 Wsll, t;hc wor:i of st;hor sciei7tists hCiZ 
made it important to discover ch,?the? bacte?la had genes 
or a genetics that was consistent ,rlth The rGln4tream oF 
ge-etics research in mlcc and ocher anlnals Defljre that 
timer the issue may not have been iripui-tan*: 

<Bf=?Q. DIG you meet with d:6!?~1Ief?:LF3 
CBF?Dr. Lederberg. cw'>I might babe. 3ut cofncrderitaiiq, ! iii 

19461 there was the first pCI5tuMr 51~mpssium on gentit: c-;. 
I don't think anyone lm~ortant ln tne field ~a5 :eFT odt. 
Person after person had gotten vo and sjlld hoLu e!ucltir,n 
the work war, but Isn’t it to0 bad %haf bacter:a ilori-t have 
a sexual process. It was an irresfctiblo seL,trng in w!tictt to 
say I 'But they do. l Arid I dlU. 

There followed three or four hat-76 0P inter,r.e+ CP” Lcal 
discussion during which all the ccrrec? qitss?.ions could be 
put and the bulk Of 5clMtlbtS ~~Ulrl can'JtnrP thPm6elve; 
that my erperimlnt6 had no loopholes. TtiJS l-i;!-ely hap-- 
pans 

cBr,-Q. L'nnt;ll the t1rr.e of yoir discover-y8 hoUC1ver, w;,s 
there an unspoken cilttllcl that tiac+<‘i*ii 06.3 nnt have d 
genetIcs-wXP::s 

CBfYDr. Lederberg. c=I-R Oh y ?ci Certainly tlmon!> bzctPrlolo= 
gists. It’s eriibouied In the Clais n3rsle In the scale J? na= 
tureB it 111~s one of t>e dlstinctisna by which bacteria il)ere 
dlfferentiateg From more conrpr er crganisns. it rian been 
a phllosopby of the dlE.TIbutt.rJn JP life, aeeply ingraf:ed. 

In fact, It had beco,m almost ca canan of e'atCh treat If 
yaw were ii pure bacteric!loSiSt ';,~rk ing tiith vncc!n t; !t!i, -- 

A- 

. . (8 
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tures, they didn’t do anything Interesting from a 
genetic point oP view. Even whan there were a few UT-I= 
deniatile observations that bacteria vary sometimffs 1 
we11, that was believed to be the rerult @f contamination. 

<DFSDT. Huhn. <LF> 10 my terns, 1[ 3ind that extremely plaus~= 
ble. I mean, a BacteriologlSt UBB taught to stop Qactcrla 
Prom ctiang1ng. Almo6t bu aefrnltzor, that*s what was 
meant by bacterf,el culture5 bellrig pure. so that at an 
early StaQQ 04: the game, built into the scl.entlst*s nation 93 
a pure bacterial cu3t-ur,er Was the r.9tdon t:1i;3t it doesn-f 
Ch3r,CjE?. Find the first thing yals did wtbP3 you 5dw changes 
was to C;5sumhl impurtty. That type 3f as:*umptlcll mada it 
extremely herd to disco\-er tha2 f??erc 37’~~ indeed, geneti-2 
tally borne changes in. bacteria. 

90, you Beer It isn’t just stu5e9rnnes5 that leads people 
to hold on to an ou*,moded belie?. This 1s somethlng butlt 
tnto Bcientiflc languaqe and techntqu@ and that’s what 
X'm talking about. In the Case cf the bgcterleI you’d have 
to change your ideas of the appropriate techniques for 
purlflcition In order to accept 3 discosory of the sort Dr 
Lederberg madt~. 

<BF:,Dr. Loderberg. <LF, I @ant to r:ore efeicfently pursue the 
UCJU of such Irislghtc into sclentiftc ihancjcr to promote 
more rapId 5clentIflc pragrGo5. I uoi3de7 wnst 3-r Kuhn 
would adt!l;e that might ratlOnaliZ&? the overall procees’:’ 

.c 3 t= ? D r Kuhn. <LF3 I ‘m not Sk?‘3 SE to hoW STlt;h ratlonalixatio?! 
need be done. Cloorly there are kirles Ghen *Jou’re going 
to saq samrowdy’s going overboerd on sonethlngi there 
are extremes one wants to avoid. 

But loak, you’re saying tfiaf one of the reason5 your 
41eld didn't change earlier was beCdu~@ nothing had 
rubbed the noses Of bacferlO~ogict% a7d gencticlsts In each 
otheT ‘s work. rty guess ts that IQ somebody had t,‘rled to 
Drln, thu;e groups together earlier onr wltholct 3Omethin3 
SUbStdntlVt? on WhirtI tnny could fc?CLJS ana evlden.:e tit=,? it 
was a g9c1d area to focus CTI, no'th!r:g k:r,uld ho:/? ?~‘lar” 
pened 

I c7r.1 l!,cllned to c‘.~!J, thF!fL t:hat ev~luflt?r~i.fi; pa+ter*n5 
end intern,21 d?velopment,z are ::hstl ncsr; fruitfu?l? hririg 
twe gruups elf this sort togethF+i*, end 1’17 dul;lo~js d5 73 
tijhether r2r.e can speed and rati onal lze the prOCe55. 

<BF?CI. 15 scientific cnangi? iarg+~y accl:len:al tiber! xw:, 
rBF>Dr. Lederberg. ~W~Instlff~tlcnsl far-n5 P~UY to*15e= 

quenc esr and somethiny ran De done about thuc@ form., 
CGF>Dr Kuhn. XF> i don’t me3n to say fh4t InstlYutional for!:: 

don’t make 3 i$ifPerence. but 1 n nest ca5e5, thcq’v- ii-iarle 
a ItffcrencF. bncause Of’ paI- tfcular thjngs gaii?p on J.$I the 
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sciences, ri;hich were 1;hen permitt,cd $0 come together or 
facilitated in doing 53. If the fl?ldc, hsd been ;r: dlQV~?rent 
st3tes jr if other fields were cut; together, again it’% likely 
rt u t h ! 13 !j kt51;ld have hdppened. 

:CFY~i3r. Lcderberij. a.F~ Permissioas for di6clplines to meet 
aren ‘t i’hat easy to conic by. There ai‘e manq institutions1 
uettlngs where oclentists woUld not be allowec! to change 
the character and dlroc%lon of thefr ln+‘@stlgatiGn% or to 
enter fields in which they did not have credentlale. 1 Wnuld 
ergde that creating environments uhere these things are 
permissible, ev*n lf you can’t force two nuclei to fuse@ 15 
an important lrsue of science Fsr,zkgz?oent. CBF3 -- - 
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-t:u f’4’20.:>(=UF>,O. What nR;r proposition or dficovcrlJ would be the 
most earthshaking for science today? The dIscoVery of 
life forms in outer sp.3re?<LF? 

<E3F>Dr. Kuhn.CLF> It depends on uhaf the life turned OUt t0 De. 
Tnere’s a story In contemporary phllOsOphrJ that tllus= 
trdt8S what I mean. A space ship from Earth goes to a 
pAace called Twln Earth, which 1s very much like Earth. 
There’s even this liquid that lies around in lakes. Twin 
Earth’s lnhabitontr drink lt an3 It evaporates and rains 
down again. In fact, on Twin Earth It’s called ul.3teP. But 
when the chemist from EFth gets c;uf an analyzer; the liq= 
Uid it’5 Tint C~Jf?o%>ti#~~, it's IrYf 

The n,~;sage that is eupposeJ tr) have beers sent tiack 
to Earth at this point says ‘CJrr Tuln Earth watei IS xv: 
not <uf9c?~:.~H#2#0. * But that’s iitsurd. The wlre should ?iave read 
‘Back to the drawing boards _ our chemistry is all. wrong. 
It doesn’t have a ruling for sc,-z!thlpg that behaves iike 
water and Isn’t Cuf908>HtG?#O. ’ That kind of discovery :ias got to Be 
revolutionary, because it's lncanprtible with the funUa= 
mentals of existing science. 

fBF’J>Dr. 
# 

Ced~rberg.G33 I would think rJnat Ju5t finding a Twit1 
Ear ns in the sense of a planet ulth an evolutionary pat= 
tern 3)lmllar to ouFsI wwre be shattering. St would imply 
determinism of Q) series of ever%5 to which we now lmputc 
a hlghly random ChaPdCtm. The pr,eferred hypothec;is 
would be that the NUSSI+~~~ got t’hEr8 last year and plantea 
a colony, not th3t there had b&en parallel evoluelon con= 
gruent to our 0~3. 

CBFXS. X6 thrre lnt@~l@ctU~l resistance to such a searcn?CLF> 
<BF>Dr. LederCerg.QJ3 Yes of courser and it’s probably un= 

rearonebloi t&et ir to say tn6) proporltlon has not been 
tested to th8 point wttf3-0 you o1Jght to give it away as ln- 
oollJbl*. * 

c.. \ CEF>Dr. tWm <LF>I think the real question hsre is one of rirk- 
benrr+lt l alga$s. Whether one should pursue this search 

L 
depends partl#&on now mxh it w0Uld coet and partly on 
how r8warUln#',$t would b% to Inox the answer8,. We are 

1 !‘r; tlo1ne to haV8 PO husbana resour~~6 and ask questions of 
mat sort of *~lrnti+ic researcn. 

L <BFX. But bhis husbmding CD;::BS when scientists hold to 
popular theorirr in v1r.t~). ly every f lelc. ft%- 

c 
<BF>Dr. KuL%<LP> Ape you suggestfr,g that bscause of a re= 

source shorta@@ quirky peep 18 will br prevented from pu’i-= 
suing less popular theorlee? 

c 

( 
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- Y$:: (BPX3. Yes. CLF) ‘. 

& 
.‘aT>Dr. Kuhn. CLF3 That happeqs( purticularly where big am- 

chinery 1s involved. But what is the ~lternst~ve? We need 
mar* money l nu macniner 80 that pobplrr with fess popu= 

*,*s r8r views can test tnem. It would help the sclencffs sf that 
happened. But 1s it worm the +lmncial coots? 


